f \ 

L MAY 1 6 2005 * 

ft , J 

V> < ^fc/ 109700DlVofficeactionSeq.ST25.txt 

X^40|i»^^ SEQUENCE LISTING 

<110> Asakura, Akira 
Hoshino, Tatsuo 
Oiima, Setsuko 
Shinjoh, Masako 
Tomiyama, Noribumi 

<120> Novel Alcohol /Aldehyde Dehydrogenases 

<130> C38435/109700CON 

<140> 09/470,667 
<141> 1999-12-22 

<150> US 08/934,506 
<151> 1997-09-19 

<160> 16 

<170> Patentln version 3.3 

<210> 1 

<211> 1740 

<212> DNA 

<213> Gluconobacter oxydans 



<400> 1 
atgaaaccga 


cttcgctgct 


ttgggccagt 


gctggcgcac 


ttgcattgct 


tgccgcaccc 


60 


gcctttgctc 


aagtgacccc 


cgtcaccgat 


gaattgctgg 


cgaacccgcc 


cgctggtgaa 


120 


tggatcagct 


acggtcagaa 


ccaagaaaac 


taccgtcact 


cgcccctgac 


gcagatcacg 


180 


actgagaacg 


tcggccaact 


gcaactggtc 


tgggcgcgcg 


gcatgcagcc 


gggcaaagtc 


240 


caagtcacgc 


ccctgatcca 


tgacggcgtc 


atgtatctgg 


caaacccggg 


cgacgtgatc 


300 


caggccatcg 


acgccaaaac 


tggcgatctg 


atctgggaac 


accgccgcca 


actgccgaac 


360 


atcgccacgc 


tgaacagctt 


tggcgagccg 


acccgcggca 


tggcgctgta 


cggcaccaac 


420 


gtttactttg 


tttcgtggga 


caaccacctg 


gtcgccctcg 


acaccgcaac 


tggccaagtg 


480 


acgttcgacg 


tcgaccgcgg 


ccaaggcgaa 


gacatggttt 


cgaactcgtc 


gggcccgatc 


540 


gtggcaaacg 


gcgtgatcgt 


tgccggttcg 


acctgccaat 


actcgccgtt 


cggctgcttt 


600 


gtctcgggcc 


acgactcggc 


caccggtgaa 


gagctgtggc 


gcaactactt 


catcccgcgc 


660 


gctggcgaag 


agggtgatga 


gacttggggc 


aacgattacg 


aagcccgttg 


gatgaccggt 


720 


gcctggggcc 


agatcaccta 


tgaccccgtc 


accaaccttg 


tccactacgg 


ctcgaccgct 


780 


gtgggtccgg 


cgtcggaaac 


ccaacgcggc 


accccgggcg 


gcacgctgta 


cggcacgaac 


840 


acccgtttcg 


ccgtgcgtcc 


tgacacgggc 


gagattgtct 


ggcgtcacca 


gaccctgccc 


900 


cgcgacaact 


gggaccagga 


atgcacgttc 


gagatgatgg 


tcaccaatgt 


ggatgtccaa 


960 


ccctcgaccg 


agatggaagg 


tctgcagtcg 


atcaacccga 


acgccgcaac 


tggcgagcgt 


1020 


cgcgtgctga 


ccggcgttcc 


gtgcaaaacc 


ggcaccatgt 
Page 


ggcagttcga 
1 


cgccgaaacc 


1080 
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aacaaattcc 


tataaaccca 


taataccaac 


taccaaaaca 


tgatcgaatc 


catcgacgaa 


1140 


aacaacatca 


tgaccgtgaa 


cgaagatgcg 


atcctgaagg 


aactaaatqt 


tgaatatgac 


1200 


QtCtQCCCQB. 


ccttcttaaa 


caaccacaac 

V- y y V— v_ x_ y v*. v- 


taaccatcaa 


ccgcactgaa 


ccccgacagc 


1260 




tcatrrrnrt 


aaaraacatc 


tartataaca 

v.y v_ v_ a. Ly av.u 


taataaccat 

i_y u v.vjvj v_ v»y v. 


caatcaaaaa 


1320 


v_ l v_ cv. v_ v_ i_ y a 


taaacat'ct'a 

Lyy u\.y i_ v_ i_ a 


"taacaccaac 


aacotaacca 


aQCtQCCQCC 

uy v. v. y v- v. y \— 


caacaaaaat 


1380 


at* a at" coat c 


QtattQacQC 


QfitCQriCfitC 
y c* v_ v_ y a. v_ ci l. v. 


aacacaaotr 

uyv.Qv.yyy c\_ 


oteicoctQto 

y LaviV^L v> y uy 


atcaatcaaa 


1440 


cgtgctgcgg 


cgaactattc 


gcccgtcttg 


tcgaccggcg 


gcggcgttct 


gttcaacggt 


1500 


ggtacggatc 


gttacttccg 


cgccctcagc 


caagaaaccg 


gcgagaccct 


gtggcagacc 


1560 


cgccttgcaa 


ccgtcgcgtc 


gggccaggcc 


atctcttacg 


aggttgacgg 


catgcaatat 


1620 


gtcgccatcg 


caggtggtgg 


tgtcagctat 


99^- Lcyygcc 


LyddL Lt_yy L. 


ctv. tyy v. tyy i_ 


iOOW 


gagcgagtcg 


actcgaccgc 


catcggtaac 


gccgtctacg 


tcttcgccct 


gccgcaataa 


1740 


<210> 2 
<211> 1740 
<212> DNA 

<213> Gluconobacter oxydans 










<400> 2 
atgaagacgt 


cgtctttgct 


ggttgcgagc 


y V- v.yv_v_yv_yv- 


ttacaaacta 

V- lvjv<uuvjv< v. u 


taactccttt 


60 


gcgcttgctc 


aagtgacccc 


cgtcaccgat 


aaattactaa 


caaacccacc 

V.VJUUV. v. v— y v. v. 


cactaataaa 

v.y \_ v.yy v. y uu 


120 


tggatcagct 


acggtcagaa 


ccaagaaaac 


"taccatract" 

l_ u v. v_ y v. V- d v_. L. 


CQCCCCtQUC 

LyLLLL Lyu V. 


acaaatcaco 

y v>uyu. *- v_ u y 


180 


actgagaacg 


tcggccaact 


gcaactggtc 


Lyyyv.yv.yv.y 


y v,a Ly Lay uv. 


afloraaaotc 


240 


caagtcacgc 


ccctgatcca 


tgacggcgtc 


at at- at ct an 

c* v_ y La lv. Lyy 


v.aaciv.L. v>yyy 


v,y av.y y ca v. v_ 


300 


caggccatcg 


acgccaaaac 


tggcgatctg 


atrtnanaac 

a ll tyy y a civ. 


uv,L.y LLy LLa 


actaccoaac 

CL V_ Ly V. V.y C4.CA V— 


360 


atcgccacgc 


tgaacagctt 


tggcgagccg 


av.v<L.y uyy v,a 


Ly y L.y l v. y i_ci 


roararraac 

L.y y LuLLuuv. 


420 


gtttactttg 


tttcgtggga 


caaccacctg 


OtCQCCCtCQ 

y i_ v_y v. V- v. v. y 


acacracaac 

uvuv. v_ y V— uu v» 


vyy waay v.y 


480 


acgttcgacg 


tcgaccgcgg 


ccaaggcgaa 


aacataattt 


caaactcatc 


gggcccgatc 


540 


gtggcaaacg 


gcgtgatcgt 


tgccggttcg 


acctaccaat 

uv V- v- y vvuu w 


actcaccatt 

u v, v. v— y v» v».y w v. 


caactacttt 

\a y w \m V- w v- Wi 


600 


gtctcgggcc 


acgactcggc 


caccggtgaa 


aaactataac 

y **■ L y »- y y v- 


acaactactt 


catcccacac 


660 


gctggcgaag 


agggtgatga 


gacttggggc 


aacaattaca 


aaacccatta 

uiAuvvvy v v, y 


aataaccaac 


720 


gtctggggtc 


agatcaccta 


tgaccccgtt 


ggcggccttg 


tccactacgg 


ctcgtcggct 


780 


gttggcccgg 


cttcggaaac 


ccagcgcggc 


accaccggcg 


gcaccatgta 


cggcaccaac 


840 


acccgtttcg 


ctgtccgtcc 


cgagactggc 


gagatcgtct 


ggcgtcacca 


aactctgccc 


900 


cgcgacaact 


gggaccaaga 


gtgcaccttc 


gagatgatgg 


ttgccaacgt 


tgacgtgcag 


960 


cccgcagctg 


acatggacgg 


cgtccgctcg 


atcaacccga 
Page 


acgccgccac 
2 


cggcgagcgt 


1020 
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cacattctaa 


ccaacattcc 


gtgcaaaacc 


ggcaccatgt 


qacaattcqa 


cgccgaaacc 


1080 


aacaaattcc 


tatoaaccca 


tgacaccagc 


tacgagaaca 


tcatcgaatc 


gatcgacgaa 


1140 


aacaacatca 


tgaccgtcga 


cgagtcgaaa 


attctaacca 


agctggacac 


cccctatgac 


1200 


gtctgcccgc 


tgctgctggg 


tggccgtgac 


tqqccqtcqq 


ctgcgctgaa 


ccccgatacc 


1260 


ggcatctact 


ttatcccgct 


gaacaacacc 


tgcatggata 


tcgaagctgt 


cgaccaggaa 


1320 


ttcagctcgc 


tggacgtgta 


caaccaaagc 


ctgaccgcca 


aaatggcacc 


gggtaaagag 


1380 


ctggttggcc 


gtatcgacgc 


catcgacatc 


agcacaggcc 


gcaccctgtg 


gaccgctgag 


1440 


cgcgaagcct 


cgaactacgc 


gcctgtcctg 


tcgaccgctg 


gcggcgttct 


gttcaacggc 


1500 


ggcaccgacc 


gttacttccg 


cgctctcagc 


caagagaccg 


gcgagaccct 


gtggcagacc 


1560 


cgtctggcga 


ctgtcgcttc 


gggccaagct 


gtctcgtacg 


agatcgacgg 


cgtccaatac 


1620 


atcgccatcg 


gcggcggcgg 


cacgacctat 


n n 1~ 1~ r n 1~ t - r r 
y y L L ^y L 






1680 


ccggtcgact 


cgaccgcgat 


cggtaatgcg 


atgtacgtct 


tcgcgctgcc 


ccagcaataa 


1740 


<210> 3 
<211> 1737 
<212> DNA 

<213> Gluconobacter oxydans 










<400> 3 
atgaaactga 


cgaccctgct 


gcaaagcagc 


accaccctac 


ttatacttaa 


caccattccc 


60 


gcccttgccc 


aaaccgccat 


caccgatgaa 


atgctggcga 


acccgcccgc 


taatqaatqq 


120 


atcaactacg 


gtcagaacca 


agagaactac 


cgccactcgc 


ccctgacgca 


gattaccgca 


180 


gacaacgtcg 


gccaactgca 


actggtctgg 


gcgcgcggta 


tqqaaqcqqq 


caagatccaa 


240 


gtgaccccgc 


ttgtccatga 


cggcgtcatg 


tatctggcaa 


accccggtga 


cgtgatccag 


300 


gccatcgacg 


ccgcgaccgg 


cgatctgatc 


tgggaacacc 


gccgccaact 


gccgaacatc 


360 


gccacgctga 


acagctttgg 


tgagccgacc 


cgcggcatgg 


ccctctatgg 


caccaacgtc 


420 


tatttcgtct 


cgtgggacaa 


ccacttggtc 


gcgctggaca 


cctcgaccgg 


ccaagtcgta 


480 


ttcgacgtcg 


atcgcggtca 


aggcacggat 


atggtctcga 


actcgtccgg 


cccgattgtc 


540 


gccaatggcg 


tcatcgttgc 


gggctcgacc 


tatcaatatt 


caccattcaa 

^* 7j ^ ^ *4 


ctgtttcgtt 


600 


tcgggccacg 


actcggccac 


cggtgaagag 


ctgtggcgca 


acacctttat 


cccgcgcgcc 


660 


ggcgaagagg 


gtgatgagac 


ctggggcaat 


gattacgagg 


cccgctggat 


gaccggcgtt 


720 


tggggccaga 


tcacctatga 


ccccgttggc 


ggccttgtcc 


actacggcac 


ctcagcagtt 


780 


ggccctgcgg 


ccgagattca 


gcgcggcacc 


gttggcggct 


cgatgtatgg 


caccaacacc 


840 


cgctttgctg 


tccgccccga 


gaccggcgag 


atcgtctggc 


gtcaccaaac 


tctgccccgc 


900 


gacaactggg 


accaagagtg 


tacgttcgag 


atgatggtcg 
Page 


tcaacgtcga 
3 


cgtccagccc 


960 
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toaaaaacct 


acacaccatc 


aaccccaata 


CCQCCaCQQQ 


cgagcgtcgc 


1020 


y u uy L.ya.v.v.y 


QCQttCCQtQ 
y*-y L tcv.y uy 


raaaaacaac 

v— \x u y uu v.yy v. 


accatataac 

w\-v_u uy L.y y v. 


aattcaacac 


cgaaaccggc 


1080 




yyy*-y*-y*-y«* 


caccaactat 


caaaacctaa 


tcaaaaqcqt 


cgatcccgat 


1140 


□cil"rl"acit"Qr 
yy *- »-yy *-y 


atataaacaa 

cl uy tyuuvya 


aya i. v. Ly y i^. 


ataaccaaac 

y *" y y 3 


taaaaataac 


ctatgaaatc 


1200 






CCQCQtiC'tQQ 
v.\.y v.y u v» tyy 


cratcaacta 

>- ^-y Lv *yy*- *«y 


cactaaaccc 


caatactaac 


1260 


aortal* 1" "tea 


kv<vi>y v> uycm 


caacacctat: 

v.auv.y \_ v_ ty l 


aacaatataa 

uy v_y y t_ u. v. y u 


caactatcaa 


ccaagagttc 


1320 


uy v, Lv.y l i_ v~y 


at*a1"a"t"at"aa 


V- y uv.ay v v l v. 


aactataaac 


tatcacccaa 

y L *-y ^ vv *y y 


tteggaaaac 


1380 


CL l_ y y y N_ L_ y i.d 




caacat"caoc 




cactataatc 


ggctgaaege 


1440 


tacgcctcga 


actacgcgcc 


tgtcctgtcc 


accggcggcg 


gcgtgctgtt 


caacggcggc 


1500 


accgaccgtt 


acttccgcgc 


cctcagccaa 


gagaceggeg 


agacgctgtg 


gcagacccgt 


1560 


ctggcgactg 


tcgcctcggg 


teaagegatt 


tcctatgaga 


tegaeggegt 


gcaatatgtc 


1620 


gccatcgggc 


gcggcggcac 


cagctatggc 


cxyv_ciC4V-v_civ_ci 


civ. v.y v_y v. i_ 


y a.v-v_y ciy v-y y 


1680 


atcgactcga 


ccgccatcgg 


cagcgcgatc 


tatgtctttg 


ctctgccgca 


gcagtaa 


1737 


<210> 4 
<211> 1740 
<212> DNA 

<213> Gluconobacter oxydans 










<400> 4 
atgaacccca 


caacgctgct 


tcgcaccagc 


y v-y y v-y wy v- 


tattacttac 


cacacccacc 


60 


gcattcgcgc 


aggtaacccc 


gattaccgat 


aaactactao 


cgaacccgcc 


cgctggtgaa 


120 


tggattaact 


acggccgcaa 


ccaagaaaac 


tatcaccact 


CQCCCCtQUC 

V— y \— V— v~ u y u v- 


ccaaatcact 


180 


gccgacaacg 


ttggtcagtt 


gcaactggtc 


taaacccaca 


aaataaaaac 
yy au yy w yy 


aaaaaccata 
yyyyy ^-*-y 


240 


caggtcacgc 


cgatgatcca 


tgatggcgtg 


atatatctaa 

t* v. y t_ u l. v- Ly y 


caaaccccaa 

luuul Vp> V- \_ y y 


taatataatc 


300 


caggegctgg 


atgegcaaac 


aggegatctg 


atxtaaaaac 

vi w Vp. wy y y v» 


accaccacca 

u v> ^>y ~ y v. v* 


actgcccgcc 


360 


gtcgccacgc 


taaacgccca 


aggcgaccgc 


aaacacQQCQ 


tcgcccttta 


cqqcacaaqc 


420 


ctctatttca 


gctcatggga 


caaccatctg 


ategegctgg 


atatggagac 


qqqccaqqtc 


480 


gtattcgatg 


tcgaacgtgg 


ategggegaa 


qacqqcttaa 


ccagtaacac 


cacqqqqccq 


540 


attgtcgeca 


atggcgtcat 


cgtcgcgggt 


tccacctgcc 


aatattcgee 


ctatggatgc 


600 


tttatctegg 


ggcacgattc 


cgcgacgggt 


gaggagctgt 


ggcgcaacca 


ctttatcccg 


660 


cagccgggcg 


aagagggtga 


cgagacttgg 


ggcaatgatt 


tegaggegeg 


ctggatgacc 


720 


ggcgtctggg 


gtcagatcac 


ctatgatccc 


gtgacgaacc 


ttgtgttcta 


tggctcgacc 


780 


ggcgtgggcc 


cagcgtccga 


aacccagcgc 


ggcacgccgg 


gcggcacgct 


gtatggcacc 


840 


aacacccgct 


ttgcggtgcg 


tcccgacacg 


ggcgagattg 
Page 


tetggegtea 
4 


ccagaccctg 


900 



f 
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ccacacaaca 


actaaaacca 


aaaatacaca 


ttcgagatga 


tggtcgccaa 


cgtcgatgtg 


960 


caaccctcaa 


ccoaaataaa 

v. v.y uy u ^ggw 


aaatctacac 


gccatcaacc 


ccaatgcggc 


qacggqcqag 


1020 


caccatatac 


taacaaatac 


gccttgcaag 


accggcacga 


tqtqqtcgtt 


tgatgcggcc 


1080 


tcaaacaaat 


tcctataaac 


acataatacc 


aactacacca 


atatgatcgc 


ctcgatcgac 


1140 


aaaaccaacc 


ttataacaat 


aaacaaaaat 


acaatactaa 
y^yy *-y L 3 w 


aaaaactqqa 


cgttgaatat 


1200 


aacatctacc 


caaccttcct 


aaataaacac 
yyy L yyy v *y*- 


aactaatcat 


cagccgcact 


gaacccggac 


1260 




art:t:ct"1"acc 


actaaacaat 


acctoctaca 


atattataac 


cgttgatcaa 


1320 


y&y *- u v. o. y v- y 


coctcoacat 


ctataacarr 


aacacaacca 

uy v» y \. y u v_ v. y 


caaaactcac 


accaaacttt 


1380 


naaaat"al"CiG 


orraratroa 

y v_ y v_ a Lvya 


ca coat "t oat 


a L\.ay V— c* \- v. y 


QQCQC<±CCt.t. 

yy \>y v>uvv *- 


ataatcaaca 


1440 


gagcgccctg 


cggcgaacta 


ctcgcccgtt 


ttgtcgacgg 


caggcggtgt 


ggtgttcaac 


1 CAA 

1500 


ggcgggaccg 


accgctattt 


ccgtgccctc 


agccaggaaa 


ccggcgagac 


tttgtggcag 


1560 


gcccgtcttg 


cgacggtcgc 


gacggggcag 


gcgatcagct 


acgagttgga 


cggcgtgcaa 


1620 


tatatcgcca 


tcggtgcggg 


cggtctgacc 


tatggcacgc 


aattgaacgc 


gccgctggcc 


1680 


gaggcaatcg 


attcgacctc 


ggtcggtaat 


gcgatctatg 


tctttgcact 


gccgcagtaa 


1740 



<210> 5 

<211> 579 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> CD • ■ (23) 

<400> 5 

Met Lys Pro Thr Ser Leu Leu Trp Ala Ser Ala Gly Ala Leu Ala Leu 
15 10 15 

Leu Ala Ala Pro Ala Phe Ala Gin val Thr Pro val Thr Asp Glu Leu 
20 25 30 

Leu Ala Asn Pro Pro Ala Gly Glu Trp lie Ser Tyr Gly Gin Asn Gin 
35 40 45 

Glu Asn Tyr Arq His ser Pro Leu Thr Gin lie Thr Thr Glu Asn val 
50 ~ 55 60 

Gly Gin Leu Gin Leu val Trp Ala Arg Gly Met Gin Pro Gly Lys Val 
65 70 " " 75 80 

Gin val Thr Pro Leu lie His Asp Gly val Met Tyr Leu Ala Asn Pro 

Page 5 
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txt 
95 



Gly Asp val lie Gin Ala lie Asp Ala Lys Thr Gly Asp Leu lie Trp 
100 105 110 



Glu His Arg Arg Gin Leu Pro Asn lie Ala Thr Leu Asn Ser Phe Gly 
115 " 120 125 



Glu Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn Val Tyr Phe val 
130 135 140 



Ser Trp Asp Asn His Leu Val Ala Leu Asp Thr Ala Thr Gly Gin val 
145 150 155 160 



Thr Phe Asp val Asp Arg Gly Gin Gly Glu Asp Met val Ser Asn ser 
165 170 175 



ser Gly Pro lie val Ala Asn Gly Val lie val Ala Gly Ser Thr Cys 
180 185 190 



Gin Tyr ser Pro Phe Gly Cys Phe val Ser Gly His Asp Ser Ala Thr 
195 200 205 



Gly Glu Glu Leu Trp Arg Asn Tyr Phe lie Pro Arg Ala Gly Glu Glu 
210 215 220 



Gly Asp Glu Thr Trp Gly Asn Asp Tyr Glu Ala Arg Trp Met Thr Gly 
225 230 235 240 



Ala Trp Gly Gin lie Thr Tyr Asp Pro val Thr Asn Leu Val His Tyr 
245 250 255 



Gly Ser Thr Ala val Gly Pro Ala Ser Glu Thr Gin Arg Gly Thr Pro 
260 265 270 



Gly Gly Thr Leu Tyr Gly Thr Asn Thr Arg Phe Ala val Arg Pro Asp 
275 280 285 



Thr Gly Glu lie val Trp Arg His Gin Thr Leu Pro Arg Asp Asn Trp 
290 295 300 



Asp Gin Glu Cys Thr Phe Glu Met Met Val Thr Asn Val Asp val Gin 
305 310 315 320 



Pro Ser Thr Glu Met Glu Gly Leu Gin Ser lie Asn Pro Asn Ala Ala 



325 



330 



335 



Page 
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Thr Gly Glu Arg Arg val Leu Thr Gly val Pro Cys Lys Thr Gly Thr 
340 345 350 

Met Trp Gin Phe Asp Ala Glu Thr Gly Glu Phe Leu Trp Ala Arg Asp 
355 360 365 

Thr Asn Tyr Gin Asn Met lie Glu Ser lie Asp Glu Asn Gly lie val 
370 375 380 

Thr Val Asn Glu Asp Ala lie Leu Lys Glu Leu Asp Val Glu Tyr Asp 
385 390 395 400 

val Cys Pro Thr Phe Leu Gly Gly Arg Asp Trp Pro Ser Ala Ala Leu 
405 410 415 

Asn Pro Asp Ser Gly lie Tyr Phe lie Pro Leu Asn Asn val Cys Tyr 
420 425 430 

Asp Met Met Ala Val Asp Gin Glu Phe Thr ser Met Asp val Tyr Asn 
435 440 445 

Thr ser Asn val Thr Lys Leu Pro Pro Gly Lys Asp Met lie Gly Arg 
450 455 460 

lie Asp Ala lie Asp lie Ser Thr Gly Arg Thr Leu Trp Ser Val Glu 
465 470 475 480 

Arg Ala Ala Ala Asn Tyr Ser Pro Val Leu Ser Thr Gly Gly Gly val 
485 490 495 

Leu Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin Glu 
500 505 510 

Thr Gly Glu Thr Leu Trp Gin Thr Arg Leu Ala Thr val Ala Ser Gly 
515 520 ~ 525 

Gin Ala lie Ser Tyr Glu Val Asp Gly Met Gin Tyr val Ala He Ala 
530 535 540 

Gly Gly Gly Val Ser Tyr Gly Ser Gly Leu Asn Ser Ala Leu Ala Gly 
545 550 555 560 

Glu Arg val Asp ser Thr Ala lie Gly Asn Ala val Tyr Val Phe Ala 
565 570 575 

Leu Pro Gin 



Page 7 
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<210> 6 

<211> 579 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> (1)..(23) 

<400> 6 

Met Lys Thr Ser Ser Leu Leu val Ala Ser val Ala Ala Leu Ala Ser 
15 10 15 

Tyr ser Ser Phe Ala Leu Ala Gin val Thr Pro val Thr Asp Glu Leu 
20 25 30 

Leu Ala Asn Pro Pro Ala Gly Glu Trp lie ser Tyr Gly Gin Asn Gin 
35 40 45 

Glu Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Thr Glu Asn Val 
50 " 55 60 

Gly Gin Leu Gin Leu val Trp Ala Arg Gly Met Gin Pro Gly Lys val 
65 70 ' 75 80 

Gin Val Thr Pro Leu lie His Asp Gly val Met Tyr Leu Ala Asn Pro 
85 90 95 

Gly Asp val lie Gin Ala lie Asp Ala Lys Thr Gly Asp Leu lie Trp 
100 105 110 

Glu His Arg Arg Gin Leu Pro Asn lie Ala Thr Leu Asn ser Phe Gly 
115 120 125 

Glu Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn val Tyr Phe val 
130 135 140 

Ser Trp Asp Asn His Leu val Ala Leu Asp Thr Ala Thr Gly Gin val 
145 150 155 160 

Thr Phe Asp Val Asp Arg Gly Gin Gly Glu Asp Met val Ser Asn Ser 
165 170 175 

Ser Gly Pro lie val Ala Asn Gly val lie val Ala Gly Ser Thr cys 
180 185 190 

Gin Tyr ser Pro Phe Gly Cys Phe val Ser Gly His Asp ser Ala Thr 
195 200 205 
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Gly Glu Glu Leu Trp Arg Asn Tyr Phe lie Pro Arg Ala Gly Glu Glu 
210 215 220 

Gly Asp Glu Thr Trp Gly Asn Asp Tyr Glu Ala Arg Trp Met Thr Gly 
225 230 235 240 

val Trp Gly Gin lie Thr Tyr Asp Pro val Gly Gly Leu Val His Tyr 
245 250 255 

Gly Ser Ser Ala val Gly Pro Ala Ser Glu Thr Gin Arg Gly Thr Thr 
260 265 270 

Gly Gly Thr Met Tyr Gly Thr Asn Thr Arg Phe Ala val Arg Pro Glu 
275 280 285 

Thr Gly Glu lie Val Trp Arg His Gin Thr Leu Pro Arg Asp Asn Trp 
290 295 300 

Asp Gin Glu Cys Thr Phe Glu Met Met val Ala Asn val Asp val Gin 
305 310 315 320 

Pro Ala Ala Asp Met Asp Gly Val Arg Ser lie Asn Pro Asn Ala Ala 
325 330 335 

Thr Gly Glu Arg Arg val Leu Thr Gly val Pro Cys Lys Thr Gly Thr 
340 345 350 

Met Trp Gin Phe Asp Ala Glu Thr Gly Glu Phe Leu Trp Ala Arg Asp 
355 360 365 

Thr Ser Tyr Glu Asn lie lie Glu Ser lie Asp Glu Asn Gly lie val 
370 375 380 

Thr val Asp Glu Ser Lys Val Leu Thr Glu Leu Asp Thr Pro Tyr Asp 
385 390 395 400 

Val Cys Pro Leu Leu Leu Gly Gly Arg Asp Trp Pro Ser Ala Ala Leu 
405 410 415 

Asn Pro Asp Thr Gly lie Tyr Phe lie Pro Leu Asn Asn Thr Cys Met 
420 425 430 

Asp lie Glu Ala Val Asp Gin Glu Phe Ser Ser Leu Asp val Tyr Asn 
435 440 445 

Gin ser Leu Thr Ala Lys Met Ala Pro Gly Lys Glu Leu val Gly Arg 
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450 455 460 

lie Asp Ala lie Asp lie Ser Thr Gly Arg Thr Leu Trp Thr Ala Glu 
465 470 475 480 

Arg Glu Ala Ser Asn Tyr Ala Pro val Leu Ser Thr Ala Gly Gly val 
485 490 495 

Leu Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin Glu 
500 505 510 

Thr Gly Glu Thr Leu Trp Gin Thr Arg Leu Ala Thr val Ala Ser Gly 
515 520 525 

Gin Ala val Ser Tyr Glu lie Asp Gly val Gin Tyr lie Ala lie Gly 
530 535 540 

Gly Gly Gly Thr Thr Tyr Gly Ser Phe His Asn Arg Pro Leu Ala Glu 
545 " 550 ' 555 560 

Pro Val Asp Ser Thr Ala lie Gly Asn Ala Met Tyr val Phe Ala Leu 
565 570 575 

Pro Gin Gin 



<210> 7 

<211> 578 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> (1)..(23) 

<400> 7 

Met Lys Leu Thr Thr Leu Leu Gin Ser Ser Ala Ala Leu Leu val Leu 
15 10 15 

Gly Thr lie Pro Ala Leu Ala Gin Thr Ala lie Thr Asp Glu Met Leu 

20 25 30 

Ala Asn Pro Pro Ala Gly Glu Trp lie Asn Tyr Gly Gin Asn Gin Glu 
35 40 45 

Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Ala Asp Asn val Gly 
50 55 60 
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Gin Leu Gin Leu val Trp Ala Arg Gly Met Glu Ala Gly Lys lie Gin 
65 70 75 80 

val Thr Pro Leu Val His Asp Gly Val Met Tyr Leu Ala Asn Pro Gly 
85 90 95 

Asp val lie Gin Ala lie Asp Ala Ala Thr Gly Asp Leu He Trp Glu 
100 105 110 

His Arg Arg Gin Leu Pro Asn lie Ala Thr Leu Asn Ser Phe Gly Glu 
115 120 125 

Pro Thr Arg Gly Met Ala Leu Tyr Gly Thr Asn val Tyr Phe val Ser 
130 ~ 135 140 

Trp Asp Asn His Leu Val Ala Leu Asp Thr Ser Thr Gly Gin Val val 
145 150 155 160 

Phe Asp val Asp Arg Gly Gin Gly Thr Asp Met val Ser Asn Ser ser 
165 170 175 

Gly Pro lie val Ala Asn Gly Val lie val Ala Gly Ser Thr Cys Gin 
180 185 190 

Tyr Ser Pro Phe Gly Cys Phe val Ser Gly His Asp Ser Ala Thr Gly 
195 200 205 

Glu Glu Leu Trp Arg Asn Thr Phe lie Pro Arg Ala Gly Glu Glu Gly 
210 215 220 

Asp Glu Thr Trp Gly Asn Asp Tyr Glu Ala Arg Trp Met Thr Gly val 
225 230 235 240 

Trp Gly Gin lie Thr Tyr Asp Pro val Gly Gly Leu val His Tyr Gly 
245 250 255 

Thr Ser Ala val Gly Pro Ala Ala Glu lie Gin Arg Gly Thr val Gly 
260 265 270 

Gly Ser Met Tyr Gly Thr Asn Thr Arg Phe Ala val Arg Pro Glu Thr 
275 280 ^ 285 

Gly Glu lie val Trp Arg His Gin Thr Leu Pro Arg Asp Asn Trp Asp 
290 295 300 

Gin Glu cys Thr Phe Glu Met Met val val Asn val Asp val Gin Pro 
305 310 315 320 
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ser Ala Glu Met Glu Gly Leu His Ala lie Asn Pro Asp Ala Ala Thr 
325 330 335 

Gly Glu Arg Arg Val Val Thr Gly val Pro Cys Lys Asn Gly Thr Met 
340 345 350 

Trp Gin Phe Asp Ala Glu Thr Gly Glu Phe Leu Trp Ala Arg Asp Thr 
355 360 365 

Ser Tyr Gin Asn Leu lie Glu Ser Val Asp Pro Asp Gly Leu val His 
370 375 380 

val Asn Glu Asp Leu val val Thr Glu Leu Glu Val Ala Tyr Glu lie 
385 390 395 400 

Cys Pro Thr Phe Leu Gly Gly Arg Asp Trp Pro Ser Ala Ala Leu Asn 
405 ~ 410 415 

Pro Asp Thr Gly lie Tyr Phe lie Pro Leu Asn Asn Ala Cys Ser Gly 
420 425 430 

Met Thr Ala val Asp Gin Glu Phe Ser Ser Leu Asp val Tyr Asn val 
435 440 445 

Ser Leu Asp Tyr Lys Leu ser Pro Gly Ser Glu Asn Met Gly Arg lie 
450 455 460 

Asp Ala lie Asp lie Ser Thr Gly Arg Thr Leu Trp Ser Ala Glu Arg 
465 470 ~ 475 480 

Tyr Ala Ser Asn Tyr Ala Pro val Leu Ser Thr Gly Gly Gly Val Leu 
485 490 495 

Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin Glu Thr 
500 505 510 

Gly Glu Thr Leu Trp Gin Thr Arg Leu Ala Thr val Ala Ser Gly Gin 
515 520 525 

Ala lie Ser Tyr Glu lie Asp Gly val Gin Tyr val Ala lie Gly Arg 
530 535 540 

Gly Gly Thr Ser Tyr Gly Ser Asn His Asn Arg Ala Leu Thr Glu Arg 
545 550 555 560 

lie Asp ser Thr Ala lie Gly Ser Ala lie Tyr val Phe Ala Leu Pro 
565 570 575 
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Gin Gin 



<210> 8 

<211> 579 

<212> PRT 

<213> Gluconobacter oxydans 
<220> 

<221> SIGNAL 

<222> (1)..(23) 

<400> 8 

Met Asn Pro Thr Thr Leu Leu Arg Thr Ser Ala Ala val Leu Leu Leu 
1 5 10 15 

Thr Ala Pro Ala Ala Phe Ala Gin val Thr Pro lie Thr Asp Glu Leu 
20 25 30 

Leu Ala Asn Pro Pro Ala Gly Glu Trp lie Asn Tyr Gly Arg Asn Gin 
35 40 45 

Glu Asn Tyr Arg His Ser Pro Leu Thr Gin lie Thr Ala Asp Asn Val 
50 55 60 

Gly Gin Leu Gin Leu val Trp Ala Arg Gly Met Glu Ala Gly Ala val 
65 70 75 80 

Gin val Thr Pro Met lie His Asp Gly val Met Tyr Leu Ala Asn Pro 
85 90 95 

Gly Asp val lie Gin Ala Leu Asp Ala Gin Thr Gly Asp Leu lie Trp 
100 105 110 

Glu His Arg Arg Gin Leu Pro Ala val Ala Thr Leu Asn Ala Gin Gly 
115 120 125 

Asp Arg Lys Arg Gly Val Ala Leu Tyr Gly Thr Ser Leu Tyr Phe Ser 
130 135 140 

Ser Trp Asp Asn His Leu lie Ala Leu Asp Met Glu Thr Gly Gin val 
145 150 155 160 

val Phe Asp val Glu Arg Gly Ser Gly Glu Asp Gly Leu Thr Ser Asn 
165 170 175 

Thr Thr Gly Pro lie val Ala Asn Gly val lie val Ala Gly Ser Thr 
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180 185 190 

Cys Gin Tyr Ser Pro Tyr Gly Cys Phe lie Ser Gly His Asp Ser Ala 
195 200 205 

Thr Gly Glu Glu Leu Trp Arg Asn His Phe lie Pro Gin Pro Gly Glu 
210 215 220 

Glu Gly Asp Glu Thr Trp Gly Asn Asp Phe Glu Ala Arg Trp Met Thr 
225 230 235 240 

Gly val Trp Gly Gin lie Thr Tyr Asp Pro val Thr Asn Leu val Phe 
245 250 255 

Tyr Gly Ser Thr Gly val Gly Pro Ala Ser Glu Thr Gin Arg Gly Thr 
260 265 270 

Pro Gly Gly Thr Leu Tyr Gly Thr Asn Thr Arg Phe Ala val Arg Pro 
275 280 285 

Asp Thr Gly Glu lie val Trp Arg His Gin Thr Leu Pro Arg Asp Asn 
290 295 300 

Trp Asp Gin Glu Cys Thr Phe Glu Met Met val Ala Asn val Asp Val 
305 310 315 320 

Gin Pro Ser Ala Glu Met Glu Gly Leu Arg Ala lie Asn Pro Asn Ala 
325 330 335 

Ala Thr Gly Glu Arg Arg Val Leu Thr Gly Ala Pro Cys Lys Thr Gly 
340 ' ~ 345 350 

Thr Met Trp ser Phe Asp Ala Ala Ser Gly Glu Phe Leu Trp Ala Arg 
355 360 365 

Asp Thr Asn Tyr Thr Asn Met lie Ala Ser lie Asp Glu Thr Gly Leu 
370 375 380 

val Thr val Asn Glu Asp Ala val Leu Lys Glu Leu Asp val Glu Tyr 
385 390 395 400 

Asp val Cys Pro Thr Phe Leu Gly Gly Arg Asp Trp Ser ser Ala Ala 
405 * 410 415 

Leu Asn Pro Asp Thr Gly lie Tyr Phe Leu Pro Leu Asn Asn Ala Cys 
420 425 430 
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Tyr Asp lie Met Ala Val Asp Gin Glu Phe Ser Ala Leu Asp Val Tyr 
435 440 445 

Asn Thr Ser Ala Thr Ala Lys Leu Ala Pro Gly Phe Glu Asn Met Gly 
450 455 460 

Arg lie Asp Ala lie Asp He Ser Thr Gly Arg Thr Leu Trp Ser Ala 
465 470 475 480 

Glu Arg Pro Ala Ala Asn Tyr Ser Pro Val Leu Ser Thr Ala Gly Gly 
485 490 495 

val val Phe Asn Gly Gly Thr Asp Arg Tyr Phe Arg Ala Leu Ser Gin 
500 505 510 

Glu Thr Gly Glu Thr Leu Trp Gin Ala Arg Leu Ala Thr val Ala Thr 
515 520 525 

Gly Gin Ala lie Ser Tyr Glu Leu Asp Gly Val Gin Tyr lie Ala lie 
530 535 540 

Gly Ala Gly Gly Leu Thr Tyr Gly Thr Gin Leu Asn Ala Pro Leu Ala 
545 550 555 560 

Glu Ala lie Asp Ser Thr ser val Gly Asn Ala lie Tyr val Phe Ala 
565 570 575 

Leu Pro Gin 



<210> 9 
<211> 82 
<212> DNA 

<213> synthetic oligonucleotide 
<400> 9 

catgaaaata aaaacaggtg cacgcatcct cgcattatcc gcattaacga cgatgatgtt 60 
ttccgcctcg gctctcgccc ag 82 

<210> 10 
<211> 83 
<212> DNA 

<213> synthetic oligonucleotide 
<400> 10 

gttacctggg cgagagccga ggcggaaaac atcatcgtcg ttaatgcgga taatgcgagg 60 
atgcgtgcac ctgtttttat ttt 83 



<210> 11 
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<211> 27 

<212> PRT 

<213> Escherichia coli 
<220> 

<221> SIGNAL 

<222> (1) . . (26) 

<400> 11 

Met Lys lie Lys Thr Gly Ala Arg lie Leu Ala Leu ser Ala Leu Thr 
1 5 " 10 15 

Thr Met Met Phe Ser Ala Ser Ala Leu Ala Gin 
20 25 

<210> 12 
<211> 27 
<212> DNA 

<213> synthetic oligonucleotide 
<400> 12 

gttagcgcgg tggatcccca ttggagg 27 

<210> 13 
<211> 24 
<212> DNA 

<213> oligonucleotide probe 
<400> 13 

atgatggtga tcacgatcaa tcgt 24 

<210> 14 
<211> 13 
<212> PRT 

<213> Gluconobacter oxydans 
<400> 14 

Met Met val Thr Asn val Asp val Gin Met Ser Thr Glu 
15 10 

<210> 15 

<211> 6 

<212> PRT 

<213> Pseudomonas putida 

<400> 15 

Gin val Thr Pro val Thr 
1 5 

<210> 16 
<211> 11 
<212> PRT 

<213> Pseudomonas putida 
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<400> 16 

Gin val Thr Pro lie Thr Asp Glu Leu Leu Ala 
1 5 10 
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